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Ambient air pollution contains low concentrations of carcinogens impli-
cated in the etiology of urinary bladder cancer (BC). Little is known about whether
exposure to air pollution influences BC in the general population.

To evaluate the association between long-term exposure to ambient air
pollution and BC incidence.

We obtained data from 15 population-based cohorts
enrolled between 1985 and 2005 in eight European countries (N =303 431; mean
follow-up 14.1 yr). We estimated exposure to nitrogen oxides (NO, and NO,), particulate
matter (PM) with diameter <10 um (PM;q), <2.5 pm (PM,5), between 2.5 and 10 um
(PM2.5-10), PM25 absorbance (SOOt), elemental constituents of PM, organic carbon, and
traffic density at baseline home addresses using standardized land-use regression
models from the European Study of Cohorts for Air Pollution Effects project.

We used Cox proportional-hazards
models with adjustment for potential confounders for cohort-specific analyses and
meta-analyses to estimate summary hazard ratios (HRs) for BC incidence.

During follow-up, 943 incident BC cases were diagnosed. In the
meta-analysis, none of the exposures were associated with BC risk. The summary HRs
associated with a 10-ug/m> increase in NO, and 5-pg/m> increase in PM, s were 0.98
(95% confidence interval [CI] 0.89-1.08) and 0.86 (95% CI 0.63-1.18), respectively.
Limitations include the lack of information about lifetime exposure.

There was no evidence of an association between exposure to outdoor air
pollution levels at place of residence and risk of BC.

We assessed the link between outdoor air pollution at place of
residence and bladder cancer using the largest study population to date and extensive
assessment of exposure and comprehensive data on personal risk factors such as
smoking. We found no association between the levels of outdoor air pollution at place
of residence and bladder cancer risk.
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1. Introduction

Urinary bladder cancer (BC) is the ninth most common
cancer worldwide [1]. Smoking is the primary risk factor for
BC, with relative risks of three for current smokers and two
for former smokers compared to individuals who never
smoked [2]. Findings from the most recent studies suggest
that the relative risk for current smokers has increased to
four or five times the risk for nonsmokers [3]. The relative
risk for BC increases with smoking duration and intensity
[4]. BC occurs mainly in older people, is more frequent in
men, and exhibits large geographical variation [5].

Ambient air pollution includes a mix of carcinogens such
as polycyclic aromatic hydrocarbons (PAHs), volatile
organic compounds, transition metals, and diesel engine
exhaust [6,7]. Ambient air pollution and particulate matter
(PM) in ambient air have recently been classified as
carcinogenic to humans [6]. This classification was largely
based on higher risk of lung cancer [8-10]. However, there is
suggestive evidence of an association between ambient air
pollution and BC in humans [6,10].

Higher BC risk has been reported in some studies on taxi,
bus, and/or truck drivers exposed to high levels of urban air
pollution [6], including PAHs [11] and diesel engine exhaust
[7], but no risk elevation was found for miners with
high diesel exposure [12]. Some of these studies were

incidence-based, while others were based on mortality,
which may also have contributed to the heterogeneity
observed for results. A few studies have investigated a
possible association between exposure to ambient air
pollution and BC in the general population, and provided
mixed results [13-17]. Limitations related to design, poor
exposure assessment, and lack of information on potential
confounding complicate interpretation of these previous
studies.

Our aim was to examine the associations between
exposure to ambient air pollution at the place of residence
and BC incidence in a large European study population with
fine-scale exposure assessment and extensive control for
potential confounders such as smoking. We used the same
study population, exposure assessment, and data analysis
methods as in our previous study documenting significant
associations between air pollution and lung cancer [9]

2. Materials and methods
2.1. Study population

The European Study of Cohorts for Air Pollution Effects (ESCAPE) project
included 36 European areas where air pollution measurements were
performed, exposure models were developed, and cohort studies located
[9,18]. The present study included 15 population-based prospective
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